Direct demonstration of interactions between substance P immunoreactive terminals and tyrosine hydroxylase immunoreactive neurons in the substantia nigra of the rat: an ultrastructural study.
The results of many anatomical, physiological, and pharmacological studies suggest that substance P-containing neurons of the striatum project to the substantia nigra, and that substance P influences the activity of dopaminergic nigrostriatal neurons. The purpose of the present ultrastructural study was to employ dual immunocytochemical labeling to determine the morphological basis for the observed actions of substance P on nigral dopaminergic neurons. Substance P-like and tyrosine hydroxylase-like immunoreactivities were localized simultaneously at the ultrastructural level in the substantia nigra of the rat. A double label method was utilized which relied on a combination of the peroxidase-antiperoxidase method (Sternberger, 1979) for substance P, and immunogold or silver enhanced immunogold labeling for tyrosine hydroxylase. The present results indicate that tyrosine hydroxylase immunoreactive (THLI) dendrites in the substantia nigra receive synaptic input from terminals exhibiting substance P-like immunoreactivity. These findings support the idea that substance P is a major neurotransmitter in the striatonigral loop, and suggest that striatal substance P neurons act directly upon nigral dopaminergic cells.